In Kenya, there is paucity of information on depression among traditional health practitioner (THP) patients, particularly in rural areas. The aim of this study was to estimate prevalence and identify determinants of major depressive disorder (MDD) among patients of THP in rural Kenya using the World Health Organization (WHO) Mental Health Gap Action Programme Intervention Guideline (mhGAP-IG). All adult patients seeking care from trained THPs (either traditional healers such as diviners and herbalists or faith healers, who use treatments such as prayers, laying hands on patients, or providing holy water and ash to their patients) over a period of 3 months (September 2014 to November 2014) were screened for depression using mhGAP-IG and their sociodemographic characteristics recorded. Overall, the prevalence of depression among THP patients was 22.9%. Being older, female, single, divorced or separated, as well as unemployment and lack of education were found to be significant determinants of depression. Patients with MDD frequently presented with suicidal behavior (32.9%, OR = 5.94, p <.0001) compared to those that had at least one psychotic symptom (26.3%, OR = 3.65, p <.0001). A measure of the accuracy of THPs' assessment of MDD showed 86% specificity and 46% sensitivity and the area under receiver operating characteristics (ROC) curve was 0.686. Our findings shed light on the prevalence of depression among THP patients and thus highlight the need for further research on diagnostic tools for use among THPs in order to avoid substandard care and promote reliance on more evidencebased methods of care.
Introduction
A traditional health practitioner (THP) has been defined as someone recognized by the community in which he lives as competent to provide health care by using vegetable, animal and mineral substances and other methods based on the social, cultural and religious backgrounds as well as the prevailing knowledge, attitudes and beliefs regarding physical, mental and social well-being and the causation of disease and disability in the community (World Health Organization (WHO), 2003) .
THPs are classified as either traditional healers-such as diviners, who act as mediums with ancestral spirits to identify the cause of illness and misfortune, and herbalists, who specialize in the use of herbal preparations to treat a disease-or faith healers, who use treatments such as prayers, laying hands on patients, or providing holy water and ash to their patients (Truter, 2007) . The Akamba healers discussed in this study are from Makueni County, Kenya and are classified into two groups: ''andu awe,'' who use herbal medicine and are introduced into healing through hands-on training, may inherit practice through possession by ancestral spirits and thus have contact with spirits through dreams; and faith healers, who invoke spiritual healing through prayers. All these healers also offer advice which is administered after understanding the patient's background (Owuor and Kisangau, 2006) . THPs in Kenya believe that mental illness involves an individual behaving abnormally (Musyimi et al., 2016b) , conceptualizing depression as ''thinking too much'' or being ''stressed'' (Mbwayo et al., 2013) . They attribute mental illness to witchcraft, demonic powers, curse, substance abuse, or accident and thus use counseling, herbs, consulting with ancestral spirits, and removing some items from the patient's home that are believed to have been used to bewitch the patient, as their treatment modalities (Mbwayo et al., 2013) .
THPs have been recognized to provide holistic care that involves not only the resolution of bodily symptoms but also social and psychological reintegration of patients into their communities (Mhame et al., 2010) . A study conducted in South Africa on the treatment of mental disorders found that the consultation time for traditional healers was 43 minutes while health care workers took 32 minutes (Sorsdahl et al., 2009) . This is an indication that traditional healers have ample time to talk to their patients during treatment.
Like other low-resource regions, particularly in rural areas, Kenya has a dearth of primary health care workers and abundance of THPs, with only one medical doctor for every 40,000 people, but a traditional healer to patient ratio of 1:500 (Coleman, 2013) . It has been estimated that 52-70% of community members in Africa consult traditional healers (Mathibela et al., 2015; Puckree et al., 2002) , resulting in a higher percentage of people consulting THPs compared with primary health care workers (Appiah-Poku et al., 2004; Gureje et al., 1995) . Despite this, there are no rules and regulations that guide traditional healers and this may place their patients at risk of substandard care (Mbwayo et al., 2013) .
THPs have been shown to recognize mental illnesses, although to a limited extent (Mbwayo et al., 2013) . It has been also suggested that THPs are the key to greater understanding of patients suffering from depression in rural communities (Johnson-Bashua, 2012) . The WHO (2008) has estimated that major depressive disorder (MDD) will be the leading cause of global disease burden by 2030. In the WHO Mental Health Gap Action Programme Intervention Guideline (mhGAP-IG), MDD has been listed as one of the priority conditions (World Health Organization, 2010), reflecting its enormous negative impact on individuals' functioning and its association with increased mortality due to suicide. Recent studies have shown that 50-66% of individuals who die by suicide had a primary diagnosis of depression (Cukrowicz and Poindexter, 2014; Reddy, 2010) . Since suicidal behavior co-occurs with a number of mental disorders in addition to MDD, studying its Comorbidity with depression is necessary to devise interventions to reduce the risk of death among vulnerable patients (Fawcett, 2012; Oquendo and Baca-Garcia, 2014) .
Studies conducted in urban settings in Nairobi show that THPs receive a high number of patients with priority mental illnesses, particularly depression (Mbwayo et al., 2013; Ndetei et al., 2008) .
Moreover, in some parts of Africa, for instance Ghana, patients who visit a THP delay their visits to a mental health unit; therefore, THPs' knowledge on recognition of common mental illnesses is imperative for early intervention and referral (Appiah-Poku et al., 2004; Gureje et al., 1995; Kurihara et al., 2006) . Other recent studies in low-resource settings have also suggested the need to include THPs in mental health service provision (Havenaar et al., 2008) . Due to the limited number of trained professionals the prognosis of depression can be improved significantly through early detection and provision of evidence-based effective interventions (Reddy, 2010) , through THPs' incorporation into the health system. With proper training, support, and supervision of THPs, millions of people could be treated for depression and other psychiatric conditions, and prevented from dying by suicide (Mbwayo et al., 2013) .
In Kenya, there is paucity of epidemiological data on depression among THP patients, particularly in rural areas. The only study that has reported on the prevalence of MDD among THP patients through administration of a standardized instrument (MINIPLUS) (Sheehan et al., 1998) was in an urban setting and found a 20% prevalence of depression, with THPs diagnosing these patients as ''thinking too much '' or ''stressed'' (Mbwayo et al., 2013) . Thus, the aim of the present study was to estimate the prevalence and identify determinants of depression among THP patients in rural Kenya using mhGAP-IG in order to inform strategies for intervention in Kenya and other lowresource settings where THPs are widely consulted.
Methods
Using a systematic random sampling technique with a sampling ratio of 1:3, 100 THPs were selected from a list of healers provided by traditional and faith healers' Makueni County representatives in four regions of the county, located in the arid and semiarid zones of the eastern region of Kenya (Makueni County, 2013) . We selected regions in which there were health facilities whose health care workers provided mental health interventions in order to facilitate referral of complicated cases of depression and other conditions identified during the study to health care workers for further treatment.
At the inception of the study, the procedures, confidentiality measures, and risks and benefits associated with the study were explained to the THPs and they provided written consent. Their pretraining confidence about their practice, knowledge, and skills was assessed. Using highly interactive experiential learning that included small-group work and role-playing, each group of THPs was then trained for two days by a mental health professional with experience in mental health research and proficient in the local language on how to administer a consent form and sociodemographic questionnaire and screen for MDD using the mhGAP-IG depression module. THPs were later retrained using the same techniques and received monthly supportive supervision and mentorship. At the end of the third month of the study, their confidence about their practice, knowledge, and skills was assessed.
Subsequently, all adult patients (above 18 years) consulting the trained THPs over a period of 3 months (September 2014 to November 2014) in their usual service provision areas (either shrines, churches, or offices) for any treatment of any illness were also given explanations of ethical procedures and issues associated with the study by their healers and provided written consent.
They were then invited to participate and were screened by their THP for moderate to severe major depressive disorder (MDD) as defined in DSM-IV (American Psychiatric Association, 2000) and listed under mhGAP-IG. This screening was performed using the mhGAP-IG depression component.
In order to confirm THPs' diagnoses, a sample of 100 patients was selected from among patients screened, including 50 diagnosed with MDD and 50 who were not diagnosed with MDD. To ensure an equal number of referrals and distribution of positive and negative patients by the healers, 50
THPs out of the trained THPs were selected using a simple random sampling technique (shuffling of numbered papers). THPs who picked the first 50 numbers were requested to refer the first MDD positive and the first negative patient with a referral note to the nearest study site clinic on specific days known to the facilitator and disclosed to the selected THPs on the day of referral. All referred patients were linked to a research assistant who followed them via phone to ensure they arrived at the clinic on the same day. A mental health professional (psychiatric nurse) then confirmed referred cases from THPs, using DSM-IV guidelines (reference standard). A patient met the criteria for MDD as per DSM-IV guidelines if at least five of the symptoms were present during the same 2-week period and represented a change from previous functioning, and at least one of the symptoms was either depressed mood or loss of interest or pleasure.
The sample size for estimating the accuracy of THPs on the use of mhGAP-IG was calculated using Buderer's formula, which incorporates the prevalence rate to achieve a sample size adequate for both sensitivity and specificity (Buderer, 1996) . An absolute precision (L) of 0.05 with 95% confidence level, hypothesized specificity (Sp) of 0.95 (based on the higher level of specificity for detecting major depression) (Mulrow et al., 1995) , and estimated prevalence of MDD among THP patients (20%) (Mbwayo et al., 2013 ) achieved a minimum sample of 91 patients. After allowing for a 10% attrition rate during referral to a mental health professional, the sample size was adjusted upwards to 100 patients.
Data collection
Information was collected on socio-demographic characteristics and on depression symptoms using mhGAP-IG, which is a model guide for aiding non-specialists to recognize and manage priority conditions, identified on the basis of high mortality, morbidity, or disability; high economic costs; or association with violation of human rights. The priority conditions covered include depression, which constitutes an enormous burden of disease worldwide; psychosis; bipolar disorder; epilepsy; CHAPTER 2 | PREVALENCE OF DEPRESSION IN A KENYAN SETTING developmental disorders; behavioral disorders; dementia; alcohol use disorders; drug use disorders; and suicide/self harm (World Health Organization, 2010). mhGAP-IG can be administered by non-specialist health care providers after training and with supervision and support in using the tool (World Health Organization, 2010). It was developed through a systematic review of evidence, followed by an international consultative and participatory process, with an aim to enable non-specialists to deliver evidence-based interventions, especially in low-and middle-income countries (World Health Organization, 2010). THPs gave their consent and completed questionnaires that assessed confidence about their practice, knowledge, and skills before training and 3 months post-training.
In order to adapt the tools to the Kenyan context, conceptual rather than literal forward and back translations were undertaken by two independent bilingual translators as per WHO translation guidelines (World Health Organization, 2015) . Later on, a guide to adapting self-report measures for cross-cultural use was used (Beaton et al., 1998) . A team consisting of mental health professionals, translators, nurses, clinical psychologists, and laypersons met and discussed the two versions of the instrument and any inconsistencies in order to ensure equivalence between the initial and the newly translated tool. Following this discussion, a final version was produced to be used for the study. This study was approved by Kenyatta National Hospital/University of Nairobi Ethics Review Committee.
Data analysis
Data were analyzed using SPSS Version 21.0. The rating of symptoms was coded on a 2-point scale (presence =1; absence = 0). Moderate to severe depression was defined by at least five symptoms present during the past 2-week period, inclusive of either persistent depressed mood or loss of interest or pleasure and representation of a decline in previous functioning. Patients scored positive for moderate to severe depression if they met the criteria as per the assessment guideline on mhGAP-IG depression module (World Health Organization, 2010) described above.
A paired sample t test was carried out to evaluate the effect of training THPs. Descriptive statistics were used to estimate frequencies of socio-demographic characteristics. Chi-square tests were used to determine any significant associations related to the binary outcome variable and associations between THPs' and mental health clinicians' diagnoses. Using MDD as the dependent variable, binary logistic regression was used to generate odd ratios (ORs) and the corresponding 95% confidence intervals (CIs) for all significant variables derived from the chi-square tests. Reporting of precision estimates was based on a p-value of <.05 and 95% confidence intervals. In order to determine the accuracy of THPs' MDD screening, sensitivity, specificity, positive, and negative predictive values were estimated using Fisher's exact test and a receiver operating characteristic (ROC) analysis used to estimate the area under curve (AUC).
Results
Traditional health practitioners demonstrated a statistically significant (p <.0005) increase (12.27%) in confidence about their practice, knowledge, and skills, from M=16.6, SD=3.2 before training, to M=19.2, SD=2.4, 3 months after training. Using mhGAP-IG, traditional healers and faithbased healers screened a total of 1,515 and 2,566 patients respectively. The mean patient age was 45 years (range 18 to 95 years) with a standard deviation (SD) of 16.13 years. Overall, 68.5% of the patients were married, 19.6% separated, divorced, or widowed and 11.9% were single; 19.5% of patients had never gone to school while a majority of them (60%) had completed primary school;
16.4% had completed secondary education and the rest had achieved tertiary-level education. Table 1 provides a summary of the socio-demographic characteristics of all the patients included in our analysis. The prevalence of MDD among THP patients was 22.9% (95% CI [21.7, 24.3] ). The prevalence rates among traditional healers' patients and faith healers' patients were almost equivalent. Table 2 presents the prevalence rates for each group and their corresponding 95% confidence intervals.
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Chapter 2 The prevalence of MDD among THP patients was 22.9% (95% CI [21.7, 24.3] ). The prevalence rates among traditional healers' patients and faith healers' patients were almost equivalent. Table 2 presents the prevalence rates for each group and their corresponding 95% confidence intervals. Table 3 shows the comorbidity prevalence rates of MDD and odds of presenting with a comorbid condition as well as their 95% confidence intervals. 
Determinants of MDD
MDD was significantly higher with an increase in age (p <.0001). With regard to gender, females were 1.20 times more likely to suffer from MDD and the rate of MDD was higher among single and separated or divorced persons as compared to those who were married. Moreover, patients who were not employed or educated reported higher levels of MDD (see Table 4 ). However, there was no association between MDD and religion. 
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Measure of accuracy of THPs using mhGAP-IG as a screening tool
Of the 100 patients referred for assessment of MDD in the clinics, only 93 patients were seen by a mental health professional (47 from traditional healers and 46 from faith healers). Seven patients referred as negative for MDD did not attend the clinic. This may have been due to lack of transportation or because they perceived this as a waste of time since they were referred as having no MDD. All patients were followed up via telephone to confirm that they arrived at the clinic.
However, some were unreachable.
There was a strong relationship between THPs' and mental health clinicians' diagnoses, X 2 (1, N= 93) = 11.064, p=.001. Of all patients referred by a THP as MDD positive, 17 (34%) presented with a physical condition in the clinic such as peptic ulcer disease, upper respiratory tract infection, hypertension, body and joint pains and nephritis.
The ability of THPs to correctly identify a patient with MDD compared to clinical assessment, also known as sensitivity, was 46% while the likelihood that a patient identified as having MDD by a THP will actually have MDD (positive predictive value) was 79%. In addition, specificity, defined as the ability to correctly exclude MDD in patients was 86% and the likelihood that a patient identified Table 5 provides the measure of accuracy of THPs' assessment using mhGAP-IG as confirmed by a mental health professional and Figure 1 is a graphical display of the overall performance of the test. 
Discussion
The main findings of this study are the similarities in prevalence estimates between depressed patients under the care of THPs and those under the care of formal highly trained mental health workers as well as the evidence that, with training, THPs can diagnose MDD among their patients.
With a scarcity of formal mental health workers and high numbers of THPs, these results suggest the latter are a vital human resource that needs to be harnessed. This is the first study in Kenya to document the prevalence of MDD among THP patients in rural areas and it included a large sample of patients (n=4,081) and THPs (n =78). We found a high prevalence of MDD (22.9% overall), with 22.4% of traditional healers' patients and 23.3% of faith healers' patients screening positive for MDD. This is consistent with a prior study among traditional healers in urban settings in Kenya that used MINIPLUS (Sheehan et al., 1998) as the diagnostic tool (Mbwayo et al., 2013) . Recently, mhGAP-IG was used as a screening tool among adult women in rural resource-poor settings in Bangalore, India and similar findings were obtained, with an MDD prevalence of 22.4% (Goud et al., 2014) . However, these rates are lower than those found in community epidemiological studies of depression in Kenya, the majority of which have focused on secondary school or university settings where depressive symptoms, rather than actual diagnoses, were found to range between 28.8% and 43.7% (Khasakhala et al., 2012; Ndetei et al., 2008; Othieno et al., 2014) .
In other studies in Eastern Africa, the prevalence rates of MDD among THP patients have been found to vary considerably; for example, Abbo and colleagues found a relatively low figure of 5.4%
in Uganda. The lower estimates could perhaps be attributed to the use of a specialized group of traditional healers who were reported to be primarily managing severe mental illnesses such as psychosis (Abbo et al., 2009 ). However, the prevalence of depression symptoms for THPs seeing patients with common mental disorders in Tanzania was more than twice (55.7%) that found in Kenya (Ngoma et al., 2003) . In the present study, actual prevalence rates could possibly be higher than our estimates, considering the low sensitivity (46%) of THPs in identifying patients with MDD.
Cultural variations may influence the symptoms of depression (Kirmayer, 2001; Schieffelin, 1985) .
Although THPs do not have a distinctive explanation for depression, in recent years, they have tended to describe it as a more severe and sometimes dangerous experience of sadness requiring intensive treatment (Starkowitz, 2014) . In this study, the use of a standard tool by THPs to assess for MDD helped them identify the specific symptoms of depression and make the diagnosis.
Of all the patients with MDD referred to clinics, 34% presented with physical conditions. Earlier literature has indicated significant associations between pain and MDD (Stahl, 2002) . In fact, physical symptoms are often the chief complaint of patients presenting with depression in clinical settings (Glick, 2007) . Simon et al., (1999) found that 69% of patients with MDD in low-and middle-income countries and high-income countries report only somatic symptoms as the reason for visiting a physician. Therefore, a full diagnostic tool, rather than a simple screening tool, is required for future studies in order to decisively diagnose or rule out depression.
THPs have previously used ineffective methods such as forceful eviction of evil spirits to detect and treat depression and other mental illnesses in Kenya and Uganda (Mbwayo et al., 2013; Ovuga et al., 1999) . As a result, depression is not sufficiently detected at this level and patients often go untreated. Tools for detecting mental illnesses such as mhGAP should thus be integrated into THPs' routine care to ensure patients receive appropriate referral and care, with an aim of improving THPs' standards of care and patients' mental well-being.
Determinants of depression
The determinants of MDD in this cohort of patients being seen by THPs are similar to those among patients being seen by formal clinicians. After adjusting for other variables, older patients had an increased likelihood of having MDD (OR=1.01, p <.0001). This Kenyan finding is in agreement with earlier and recent studies (Mirowsky and Ross, 1992; Thielke et al., 2010) .
With respect to gender, females were more likely to have MDD (OR=1.20, p <.035). Generally, females are at a greater risk than males (Akhtar-Danesh and Landeen, 2007; Reynolds et al., 2015) due to heightened sensitivity to hormonal fluctuations as they transition through different life stages such as postpartum and menopausal stages (Soares and Zitek, 2008) . The WHO (2008) also states that the burden of depression is 50% greater for females than males.
Marital status was found to be significantly related to MDD. Single, separated, divorced, or widowed persons were more likely to suffer from MDD when compared with married persons (OR>1.30, p <.007). Earlier studies in both developing and developed countries have corroborated these findings (Akhtar-Danesh and Landeen, 2007; Bulloch et al., 2009; Hirschfeld and Weissman, 2002) and stated that the relationship is actually bidirectional as there is an increased risk of marital We found a significant association between MDD and suicidal behavior. The likelihood of attempting suicide for depressed patients was nearly 6 times greater compared to patients without depression (OR=5.93, p =.0001). Indeed, 32.9%, or around one out of every three depressed patients, exhibited signs of suicidality, either through ideations or an attempt. This shows that depression is a significant risk factor for suicidal attempts or ideations. Other studies have reported higher rates of suicidal behavior among depressed patients, ranging between 50% and 70% (International Consortium of Psychiatric Epidemiology, 2000; Reddy, 2010) . Findings in this paper could partly be explained by THPs' use of new ways of detecting suicidal behavior that are unfamiliar to patients, hence patients' failure to disclose such information. Traditionally, some
THPs commonly known as diviners consult with the spirits or use a mirror to arrive at a diagnosis (Mbwayo et al., 2013) while other healers do not ask about suicidal behavior. However, in the current study THPs asked patients explicit questions in order to tease out any suicidal acts or thoughts, and this might have been perceived as an indication of THPs' lack of skill or ignorance by the patients, since it is generally the healer's responsibility to consult with the spirits in order to come up with a diagnosis.
Of note was the increased prevalence of suicidal behavior in the presence of multiple mental conditions. Previous studies have shown that suicide risk is usually greater in the presence of multiple mental conditions (Zivin et al., 2007) . In view of this, recent studies have recommended the development of assessment and prevention strategies for patients with a history of depression as well as early diagnosis and treatment of depression in order to improve suicide risk assessment and prevention, since most patients suffering from depression commit suicide before receiving standard care (Smith et al., 2013; Takahashi, 2001 ).
Consistent with results from Hispanic patients with major depression (27.3%) (Posternak and Zimmerman, 2005) , the prevalence of depression in the presence of at least one psychotic feature such as hallucinations, delusions, or stupor was 26.3%, p <.0001. Epidemiological studies conducted in community settings using diagnostic tools have reported lower estimates (14%) (Johnson et al., 1991) and (19%) (Ohayon and Schatzberg, 2002) . On the other hand, a study conducted in a psychiatric clinic found relatively low estimates (5.4%). This was explained by the use of clinical interviews administered by trained diagnosticians that may have improved the differential diagnosis of psychotic major depression (Gaudiano et al., 2009 ).
Measure of accuracy of traditional health practitioners
The ability of THPs to correctly identify a patient with MDD was 46% and the likelihood that a patient diagnosed by a THP will actually have MDD was 79%. Prior studies in Kenya have indicated that THPs are consulted for various mental illnesses, and depression among others is a priority condition (Kurihara et al., 2006; Ndetei, 2008) . The introduction of diagnostic tools could increase the sensitivity of THPs' diagnosis, and ensure early recognition and treatment as well as timely referrals to mental health professionals.
Policy and practice implications
In Kenya, there is limited research on assessment of depression and other priority mental disorders among THPs' patients, particularly in rural and remote areas where THPs are often the first people contacted by community members in need of health care. This paper provides a basis for further research on other mental health issues affecting the well-being of THP patients.
Policy recommendations for inclusion of THPs in provision of mental health services, especially for priority conditions, should be strengthened in order to reduce the mental health treatment gap and increase the functioning and wellbeing of community members. Furthermore, since most of these THPs are illiterate, training opportunities on using evidence-based practices should be available at the community level so as to improve the quality of care THPs are able to provide. Significant improvements in confidence about their practice, knowledge, and skills among THPs demonstrate the potential for using existing community resources such as THPs to detect priority mental illnesses.
In the present paper, unemployment was significantly associated with MDD. Unemployment exposes patients to poverty and hence difficulties paying for the treatment they need as well as their daily living needs. Community support networks, particularly for more vulnerable groups such as women, may aid in reducing the cycle of unemployment, poverty, and depression as well as the development of other mental disorders related to poverty.
Conclusion
The high prevalence of depression found among THP patients in this study represents a huge public health challenge with social and economic implications. The results of the present study support calls for closer collaboration between THPs and mental health professionals in order to more accurately diagnose or rule out depression in patients presenting with multiple physical or mental diagnoses. THPs can play a crucial role in mental health care by integrating depression assessment into their routine service provision. Evidence-based practices that are feasible, affordable, and accessible can be adapted for use among THPs in low-resource settings like Kenya in order to increase accessibility and affordability of care and counter the negative effects associated with untreated poverty-related mental illnesses as well as physical comorbidities in disadvantaged populations. The involvement of THPs should take the form of a closer collaboration with mental health professionals, rather than the development of parallel programs.
